Suicide among young people has been identified as a serious public health concern. Among youths and young adults 10 to 24 years of age, suicide is the third leading cause of death, resulting in 4600 deaths each year. 1 Every year, 157 000 young people in the 10-to 24-year age group are treated for self-inflicted injuries. 1 A number of individual characteristics and circumstances serve as risk factors for suicide and suicide-related behaviors among adolescents, including suicidal ideation and suicide attempts. Risk factors for suicide-related behaviors include a history of previous suicide attempts, a family history of suicide, a history of depression or other mental illness, alcohol or drug use, stressful life events, and exposure to the suicidal behavior of others. 2 In addition, low levels of parental monitoring and engagement in risk-taking behaviors are associated with increased suicidal ideation and suicide attempts. 3 What is less well understood, however, is how broader contextual factors, such as economic conditions, alter adolescents' risk for suicide and suicide-related behaviors. Economic downturns such as the recent "Great Recession" represent large changes in the economic context and have well-known effects on adults' physical and mental health, although these physical and mental effects work in opposite directions. 4---6 Economic downturns have been shown to improve adults' physical health, including decreasing health risk behaviors such as smoking and decreasing mortality. 4---6 In contrast, however, economic downturns worsen adults' mental health, including increasing suicide, one of the most serious mental health consequences. 6---8 A recent review article concluded that the economic context of a geographic area is related to the area's overall suicide rate. 9 Across many studies of different geographic areas, the review showed that, at any given point in time, areas with worse economic contexts have higher suicide rates. Work that has considered changes in economic contexts, rather than static conditions, has shown that recessions and unemployment rate increases are positively correlated with suicide rates. 6---8, 10 Despite the well-known associations between economic contractions and adult suicide rates and the great public concern around adolescent suicide, the relationships between changes in economic circumstances and the suicide-related behaviors of adolescents have received relatively little attention. Evidence exists that adolescent suicide and suiciderelated behaviors are more likely to occur in neighborhoods with increased levels of economic disadvantage. 11 In addition, recent studies suggest that adolescents' mental health is affected by changes in local economic contexts.
Research focused on one US state showed that job losses attributable to mass layoffs increased use of emergency psychiatric care among young people, and increases were especially large among Black youths.
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Statewide job loss may increase adolescent suicide-related behaviors through changes in parental well-being as well as through changes in the broader community context. Within families, parental job loss has been associated with increased mental health problems and lower quality parent---child interactions, which in turn affect adolescents' mental health. 15---17 Adolescents may be more aware of their families' worsening economic circumstances than younger children and may be more likely to bear the brunt of their families' increased stress. In the broader community context, changes in the economic and psychological well-being of adults outside of the family may lead indirectly to changes in adolescent functioning. 18 When parents, teachers, coaches, and other adults with whom adolescents interact experience increased stress, this increase in stress may affect adolescents' mental health. Statewide job loss could also lead to loss of resources that affect adolescents' neighborhood, school, or extracurricular activities. Previous literature suggests that risk of adolescent suicide and suicide-related behaviors varies according to gender and race/ethnicity. Boys are more likely than girls to commit Objectives. We investigated the impact of statewide job loss on adolescent suicide-related behaviors.
Methods. We used 1997 to 2009 data from the Youth Risk Behavior Survey and the Bureau of Labor Statistics to estimate the effects of statewide job loss on adolescents' suicidal ideation, suicide attempts, and suicide plans. Probit regression models controlled for demographic characteristics, state of residence, and year; samples were divided according to gender and race/ethnicity.
Results. Statewide job losses during the year preceding the survey increased girls' probability of suicidal ideation and suicide plans and non-Hispanic Black adolescents' probability of suicidal ideation, suicide plans, and suicide attempts. Job losses among 1% of a state's working-age population increased the probability of girls and Blacks reporting suicide-related behaviors by 2 to 3 percentage points. Job losses did not affect the suicide-related behaviors of boys, non-Hispanic Whites, or Hispanics. The results were robust to the inclusion of other state economic characteristics.
Conclusions. Racial/ethnic differences in suicide-related behaviors may be particularly relevant given that economic downturns disproportionately affect minority households. 22 In addition, because non-Hispanic Black and Hispanic adolescents are more likely than non-Hispanic White adolescents to live in households with lower incomes and fewer assets, 23 they may be less able to buffer the economic consequences of downturns. Even in the case of families who do not experience household job loss, minority adolescents may be more worried than non-Hispanic White adolescents about their future job prospects, insofar as minority workers are more vulnerable to economic downturns than are White workers. 22 Consistent with these theories, Black youths' use of emergency psychiatric care has been shown to increase more after statewide job losses than that of White youths. 12, 14 In our study, we sought to build on previous literature by considering how changes over time in statewide job loss rates across the United States affect the suicide-related behaviors of a nationally representative survey of adolescents in high school. We used the state as the geographic unit because data on suicide-related behaviors for smaller areas of aggregation are not readily available across the country and over time. An important component of the study was our examination of 3 behaviors that are precursors to suicide: suicidal ideation, suicide planning, and suicide attempts. 2 Understanding factors that influence these precursors may facilitate suicide prevention efforts. Our measure of economic downturns, statewide job losses attributable to mass layoffs and closings, offers several advantages over more conventionally used measures such as unemployment rates. For example, our measure of job loss, unlike the unemployment rate, can be considered an unanticipated "shock" to a community and is therefore likely to be exogenously related to suicide-related behaviors. Research in economics has demonstrated that statewide job losses typically reflect global changes in technology and trade rather than being driven by changes in either individual or community characteristics that might themselves be related to adolescent suiciderelated behaviors. 24---26 In addition, a change in our measure of job loss represents an unequivocally bad piece of economic news. In contrast, the unemployment rate can change for either positive or negative reasons. For example, it can decrease because workers become discouraged and stop looking for work. This "positive" change in the unemployment rate may reflect worker discouragement rather than job growth. The reverse may also be true: as economic conditions improve, workers may decide to reenter the labor market, leading the unemployment rate to increase.
METHODS
We gathered self-reported data on adolescent suicidal ideation, suicide plans, and suicide attempts from the Youth Risk Behavior Survey (YRBS), a national school-based survey conducted biennially to monitor priority health risk behaviors among high school students. The YRBS, administered by the Centers for Disease Control and Prevention, provides nationally representative and, for states that choose to participate, state-representative estimates of high school students' health behaviors. The Centers for Disease Control and Prevention makes available state-specific data only for those states that meet the agency's criterion with respect to representativeness (an overall response rate of 60%).
We used YRBS data from 1997 through 2009 in our analysis. During that period, 45 states participated in the survey at least once, although some states chose not to include questions about suicide-related behaviors in particular years. The YRBS data are weighted to adjust for individual nonresponse and oversampling of non-Hispanic Black and Hispanic participants, as well as for the complex survey sampling design. Our sample included 403 457 adolescents who had available data on all of the independent variables of interest and who had valid weights. Half of the respondents were girls, and the average age of the sample was 16 years. Sixty-six percent of the respondents were nonHispanic White, 16% were non-Hispanic Black, and 13% were Hispanic.
The YRBS asked adolescents 3 questions regarding suicide-related behaviors in the preceding 12 months: whether they had seriously considered attempting suicide, whether they had made a plan about how they would attempt suicide, and how many times they had actually attempted suicide. The third question incorporated a categorical response scale, from which we created a dichotomous variable indicating at least 1 suicide attempt in the preceding 12 months. Because the YRBS was typically fielded in the first quarter of the year, the time frame assessed by the dependent variables largely refers to the prior calendar year (e.g., in the case of a student who participated in the YRBS in 1999, a majority of the preceding 12 months referenced in the questions about suicidality referred to 1998).
Data on the independent variable of interest, statewide job loss, were obtained from the Mass Layoff Statistics program of the Bureau of Labor Statistics (BLS), which reports, for each state and the District of Columbia, the number of workers who lost jobs as a result of mass closings or mass layoffs ("mass" is defined as affecting more than 50 workers). The Mass Layoff Statistics data, available since 1995, provide quarterly totals for 2 measures related to the numbers of workers experiencing job loss: total initial claimants (TICs) and separations. Although the BLS provides data on all states, the states themselves may not furnish the BLS with data in a particular quarter. In addition, both the BLS and the states maintain reporting standards that require suppression of data when sample sizes are sufficiently small. 27 TICs reflect the total number of workers who filed unemployment insurance claims after a mass closing or layoff. Separations are reported in an employer survey and refer to the total number of workers who lost jobs because of a mass closing or mass layoff. Employers are surveyed about the total number of workers terminated in a mass layoff or closing event after 50 workers from the same firm have filed unemployment insurance claims in a 5-week period.
We used the quarterly information to create yearly totals that aligned with the same time frame as the dependent variables by adding the first quarter of the year in which the YRBS was fielded to the final 3 quarters of the calendar year prior to the year in which the survey was fielded (e.g., the 1999 YRBS was fielded in the first quarter of that year, and the corresponding job loss total included job losses in the first quarter of 1999 and the second, third, and fourth quarters of 1998). We calculated these yearly totals for both TICs and separations as a percentage of the state's working-age population (individuals 25---64 years of age). Previous work indicates that these measures vary substantially across states and years. 24 Both
Because the BLS will miss some events and may misstate the number of workers involved in other events, the total number of workers affected by mass closings or mass layoffs, as measured via either TICs or separations, will be biased away from the true number of affected workers and the number of mass closing or mass layoff events.
Use of either of these noisy measures in isolation is likely to lead to attenuation bias, whereas a composite based on the correlation between the 2 measures can increase the reliability of estimates of mass job loss. 28 Because the measurement error processes associated with TICs and separations are correlated but not perfectly correlated, we used a 2-stage specification process to minimize errors in the predictor variable. The purpose of this specification was to reduce measurement error; it was not our strategy for identifying the causal effects of job loss on adolescent suicide-related behaviors, which was an eventstudy design resting on the exogeneity of mass layoff and mass closing events.
We estimated a 2-stage maximum-likelihood probit regression model specification wherein we used TICs to predict separations and then calculated coefficients for these separations in probit models predicting a given suicide-related behavior. Using estimated correlations of these 2 measures as our indicator of job loss provides a more precise estimate of job loss than does use of either measure in isolation 28 (for additional details about this analytic strategy, see Ananat et al.
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). All of our models incorporated a series of demographic covariates, including the adolescent's race and ethnicity, age, and gender. They also included dichotomous indicators for state of residence and year (the results are robust to different ways of treating over-time variation, including the use of over-time linear and quadratic trends instead of year indicators). The fixed effects for state and year controlled for persistent differences between states and for any event that may have affected all states in a given year, respectively. This approach allowed our estimates to isolate the effects of job losses that were "shocks" to a state (relative to the overall economy in the country each year and relative to a county's own labor market). Likewise, our estimates isolated the effects of job loss on adolescent suicide outcomes net of both persistent differences between states and national differences between years.
In alternate model specifications, we included a set of time-varying covariates measuring other aspects of states' economic wellbeing. These covariates included the following: the percentage of the state population with incomes below the federal poverty line (derived from the US Census Bureau 29 On average, across all states and years included in our study, 0.71% of a state's working-age population experienced job loss each year (as measured via separations). Across states and years, the range was 0% to 3.39%. Figure 1b shows minimum and maximum job loss rates in each state. As was the case for suicide-related outcomes, job losses varied both between states and within states over time. Although many states experienced their largest job loss rates during the Great Recession, at least 1 state experienced its maximum job loss in each year assessed.
Probit regression results for job loss and suicide-related behavior outcomes are presented in Table 2 . Overall, statewide job loss was not associated with adolescent suiciderelated behaviors. However, statewide job loss significantly increased girls' suicidal ideation and suicide plans. Predicted probabilities calculated for given states and years showed that job losses among 1% of the working-age population increased the probability of adolescent girls reporting suicidal ideation by 2.0 percentage points and suicide plans by 2.2 percentage points. Job loss did not affect boys' suicide-related behaviors. Finally, comparisons according to adolescents' racial/ethnic group showed that job losses significantly increased suicidal ideation, suicide plans, and suicide attempts among non-Hispanic Black adolescents. Predicted probabilities indicated that job losses among 1% of the working-age population increased non-Hispanic Black adolescents' self-reported suicidal ideation by 2.3 percentage points, suicide plans by 3.1 percentage points, and suicide attempts by 2.0 percentage points. Job loss did not affect suicide-related behaviors among nonHispanic Whites or Hispanics.
Results for the demographic covariates used in the models (not shown but available on request) were consistent with findings from past studies and our reported bivariate SD  ND  NE  GA  WV  IA  AR  DE  TX  MX  AL  AZ  NC  OK  CT  MT  TN  NM  KS  LA  UT  CO  ND  SC  VT  NY  HI  MA  NJ  MO  KY  FL  PA  ME  WI  OH  IN  ID  NV  IL  MI  AK   a   b Note. Each state is represented by a pair of bars. The year when states experienced their minimum and maxiumum values varied. Data on statewide job loss from the second, third, and fourth quarters of 1996 were added to the first quarter of 1997 to get the measure of job losses that were related to the 1997 Youth Risk Behavior Survey. descriptive relationships: relative to boys, girls had an increased probability of reporting each of the suicide-related behaviors, and age was negatively related to each suicide-related behavior. Overall, Hispanics had the highest probabilities of engaging in suicide-related behaviors of any of the racial or ethnic groups.
In supplementary analyses, we included additional state-level covariates (unemployment rate, poverty rate, gross domestic product, and home mortgage delinquency rate) in the models. The covariates were moderately correlated with each other (rs ranged from 0.07 to 0.42). Results for girls and non-Hispanic Black adolescents are shown in Table 3 . In the case of girls, adding these measures decreased our overall power but did not alter the relationship between statewide job loss and suicide-related behaviors. Among non-Hispanic Blacks, including the additional state-level covariates actually led to a slight increase in the size of the coefficients.
DISCUSSION
The results of this study showed that statewide job losses increased the suicide-related behaviors of adolescent girls and non-Hispanic Blacks but did not affect the suicide-related behaviors of boys, non-Hispanic Whites, or Hispanics. Job losses among 1% of a state's working-age population increased the probability of female and non-Hispanic Black adolescents reporting suicide-related behaviors by 2 to 3 percentage points.
Our results suggest that statewide job loss exacerbated preexisting gender differences in suicide-related behaviors. Girls are more likely than boys to have serious mood or anxiety disorders during adolescence, 20 both risk factors for suicide, and are more likely to engage in suicide-related behaviors. 2 We found that job losses increased girls' suicidal ideation and suicide plans but had no effect on the suiciderelated behaviors of boys. Although examining the mechanisms that may lead statewide job loss to increase the suicide-related behaviors of girls but not boys was outside the scope of our study, girls may be more strongly affected than boys as a result of differences in socialization, family interactions, or peer relationships. Further research should investigate why girls are more affected by job loss than boys. Our results also showed markedly different patterns of effects according to adolescents' race and ethnicity. Unlike the case of gender, where job losses exacerbated preexisting Note. CI = confidence interval. *P < .05; **P < .01. Note. CI = confidence interval. All models adjusted for age, state of residence, and year. The models for girls also adjusted for race/ethnicity. The models for non-Hispanic Blacks also adjusted for gender. a Among 1% of the working-age population. *P < .05; **P < .01; ***P < .001.
disparities, the pattern of results by race and ethnicity showed that non-Hispanic Black adolescents were the only group affected by job loss, despite this group's lower levels of preexisting suicide-related behaviors 19 and mental disorders. 20 Although we cannot identify why non-Hispanic Black adolescents were more likely than other groups to be affected by community-wide job loss, our results are consistent with previous work showing that local job losses disproportionately increase the use of emergency psychiatric care among Black youths. 12, 14 It is plausible that their status as an economically marginalized group-poverty rates are higher among non-Hispanic Blacks than among non-Hispanic Whites and Hispanics 33 -made them particularly vulnerable. Within a given community, job losses might disproportionately affect Black workers. Furthermore, Black adolescents typically come from families with lower levels of wealth and fewer assets with which to buffer the negative economic consequences of job loss. 22, 23 Because the YRBS did not gather information on adolescents' socioeconomic status, it was not possible to directly examine differences in suicide-related behaviors by socioeconomic status or differences in socioeconomic status by race/ethnicity. It is unlikely that state-level job losses reflect uniform losses in all communities within a state, and thus it is unlikely that state-level job losses cause uniform changes in suicide-related behaviors across the state. Nonetheless, the relationship between losses averaged across a state and suicide-related behavior changes averaged across the state is interpretable as the aggregate effect of job losses within communities on suicide-related behaviors within communities.
Follow-up analyses increased our confidence that the association between statewide job loss and adolescent suicide-related behaviors was not attributable to other aspects of states' economic circumstances, including the unemployment rate, poverty rate, gross domestic product, or home mortgage delinquency rate. These results suggest that our measure of job loss was not simply a proxy for other aspects of a state's economic climate but instead represented a meaningful economic shock that led to changes in girls' and Black adolescents' suicide-related behaviors.
Some limitations of our study should be noted. First, we focused on job losses rather than job gains given that behavioral economics research indicates that people generally react more strongly to losses than to gains. 34 Therefore, our results cannot be interpreted to mean that job additions would have effects equal and opposite to those caused by job losses. Future research on suicide among adolescents should consider whether statewide job gains decrease suicide-related behaviors in this population. Second, because the YRBS does not provide information on variables such as family income, family stress, and relationships with peers, we were unable to identify potential mechanisms through which statewide job losses affect adolescents' suicide-related behaviors. Finally, the YRBS is fielded only biennially, and thus some of the years during the time period under study were excluded from the analysis.
Because the job losses assessed in this study were likely exogenous to adolescents' suicide-related behaviors, we were able to identify a plausibly causal (rather than simply correlational) effect of statewide job loss on these behaviors. Because local economic circumstances cannot be manipulated in clinical trials but may be important in determining adolescents' suicide risk, research in which strong quasi-experimental designs are used to identify potentially causal relationships is especially valuable. Our results suggest that changes in economic contexts may serve as additional risk factors for suicide among particular groups of adolescents. Our findings may be helpful to mental health, social services, and other professionals who seek to decrease suicide among young people by providing information about the specific groups of adolescents who may be at increased risk during economic contractions. j
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